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1. Introduction 


The purpose of this document is to describe a specific safe working method which 
will be used to lay down cables. It gives details of how the work will be carried out 
and what health and safety issues and controls are involved. 


1.1.Reference Documents 


e Project QA/QC Plan 
e Project HSE Plan 


2. Construction SCOPE of Work 


2.1.Pre-Installation Requirements 


e The Site Engineer In-charge of cable laying is to check conformity with cable 


schedules, suitability of cable route and prepare a cable laying plan. 


e Cable laying Forman is to check insulation resistance of the cable before and 


after shifting to the location. 


2.2.Cable Tray and Conduit 


e Cable Tray 


oO 
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Provide all supporting steelwork, brackets, fixings, and fastenings. 
Provide hot dipped galvanized cable tray, complete with fish plates and 
fixings. 

Fabricate supporting steelwork and brackets. Hot dip galvanizes after 
fabrication and drilling. 

Provide transport and storage for materials to place of installation. 
Install supporting steelwork and brackets by clipping, bolting or by 
other means to steelwork, brickwork, or concrete structure. 

Fabricate all tee pieces, right angled bends and offsets as required. 
Cold galvanize cut or damaged surfaces of cable tray. 

Install cable tray and accessories. 

Perform checks according to drawing. 

Return excess material to store. 


e Ladder Type Cable Rack on Pipe racks 


O 
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Provide all fixings and fastenings. 

Provide transport from the store and unload at the place of installation. 
Remove all burrs and rough edges. 

Cold galvanize cut or damaged surfaces of cable rack. 

Install cable rack and accessories in accordance with standard drawing. 


i? 
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Perform checks according to drawings. 
Return excess material to store. 


e Conduit (open) 


O 
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Provide all hot dipped galvanized open conduit material, accessories, 
and fixings. 

Provide transport from store and unload at the place of installation. 
Cut and bend conduit as necessary. 

Remove all burrs and rough edges. 

Cold galvanize cut or damaged surfaces of conduit. 

Install bushing at each end of conduit. 

Fabricate necessary support brackets and hot dip galvanize subsequent 
to fabrication and drilling. 

Install conduit to steelwork, brickwork or concrete structure. 


2.3.Cable Pulling 


e Preparation for Pulling 


O 


O 


Cable rollers are to be used for pulling cables in trenches, over cable 
trays etc. to reduce friction and prevent damage to the cable sheath. 
Cable rollers are to be arranged at bends & risers according to the 
minimum bending radius of the largest size cable in the same route. 
Cable rollers in good serviceable condition are to be arranged at the 
site of cable laying such that these are: 

= Aligned with the contour of the trenches or tray. 

=" Rigidly fixed in the trench / tray leaving room for placing the 

cables as they get laid. 


e Underground Cable pulling 


O 00 0 
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Provide cable identification tags. 

Transport to place of installation. 

Measure and cut. 

Pull cable in trench, through ducts, pipe sleeves, conduit stub-ups and 
substation floor. 

Seal sleeves, ducts, floor slots or conduits with plastic compound 
and/or wooden plug-in accordance with drawings. 

Lay on sand bed or other base. 

Install cable identification markers in accordance with specification. 
Perform continuity checks and tests and record, before backfilling. Seal 
cable ends according to the following table: 


Cable Rated Voltage Insulation Test Voltage 
Up to 100 V 100 V 


250 / 400 V 500 V 
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600 / 1000 V 1000 V 
1100 / 3000 V 2500 V 
4000 / 8000 V 5000 V 
8000 / 11000 V 10000 V 
above 11000 V 10000 V 


o Make above ground tails secure and adequately protect against 
accidental damage. 
o Return unused material to store. 


Above Ground Cable pulling 


o Provide cable identification tags and fixing materials. 

o Transport to place of installation or uncoil ends of previously laid 
underground cable as appropriate. 

o Measure and cut. 

o Pull cable on perforated tray or ladder rack, run and cleat to structure 
or provide and install capped Unistrut support. 

o Secure cable. 

o Install cable identification markers in accordance with standard 
drawings. 

o Perform continuity checks and megger tests and record according to 
the above table. 

o Seal cable ends. 

o Make cable end tails secure and adequately protect against accidental 
damage. 

o Return unused material to store. 


2.4.Cable Termination 


Provide core identification tags and cable lugs or wire pins as applicable. Stub 
up and fixing items. 

Transport from store to place of installation and unload. 

Install stub up on to cable 

Drill gland plate and install gland, adaptors, and reducers where necessary. 
Cut back outer jacket and armour as required. 

Align cable and gland off at equipment etc. 

Cut conductors and insulation to length 

Crimp lugs or ferrules as required 

Fit core identification tags 

Mark earthing connection across gland as necessary 

Perform tests in accordance with drawings 

Connect at terminals 
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Close terminal box or equipment cover and secure final length of cable 
adjacent to termination. Seal stub up. Reinstate floor/paving as required. 
Route and dress multi-conductor cable into marshaling cabinets/termination 
rack. 


3. Manpower requirements: 


Foremen Electrical 
Forman Civil 
Workers Civil and Electrical (As per requirement) 


3.1. Equipment and tools requirements: 


Blower for cleaning work area 

Grinders 

Elec. Cuter 

Drills 

Spanner 

Electrical tools kits 

Measurement tools 

Handel cutter large and small 

Rollers for pulling cables 

Stands for cable drum 

Safety tools 

Test measurement tools (Avometer, Megger 1kv, Megger 5kv, Hipotester, 
etc...) 

Special cable joint tools 

Tools for marking, cable marker and different labels 


4. QC requirements: 


All cables shall be manufactured and tested in accordance with IEC standards. 
Cables shall be designed for a service life of no less than 30 years under the 
specified conditions. 

All wire and cable shall be certified by an internationally recognized 
certification agency in regard to standards of design and quality of 
manufacture. 

Cable supplier shall provide type test reports upon request. The cable 
supplier's in-house quality assurance procedures, from materials through to 
final testing shall be ISO 9001 accredited. 

All cable and equipment shall be suitable for installation in outdoor coastal 
conditions with ambient temperatures ranging from —5°C to + 55°C unless 
otherwise noted. 

Cables to be laid in hazardous areas shall have copper cores with metallic 
armor, provided with a corrosion preventive coating, insulation and fire 
retardant sheathing. Non armored cables may be installed in unclassified areas, 
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but must have mechanical protection against physical damage or can be 
installed in conduit with approval from the Client. 
Cables shall not propagate a flame and shall meet flame tests in accordance 
with IEC 60332- 1 and IEC 60332-3-24 for general and process areas. Cable 
shall meet IEC 60331-21 for aboveground wiring where fire resistance or fire 
proofing is required. 
Multi-core cables with five or more cores shall have individual cores color- 
coded using IEC 60304 and IEC 60445. Color-coding shall be integral to the 
core insulation. 
Cables with four or fewer cores may use integral color coding or colored 
insulating tapes at the terminations for core identification and shall be in 
accordance with IEC 60445. 
In general: 
o A two core power cable shall have their cores identified as: Brown and 
Blue (Neutral) 
o A three core power cable shall have their cores identified as: Brown, 
Black and Grey 
o A four core power cable shall have their cores identified as: Brown, 
Black and Grey for phase conductors and Blue for neutral conductor 
o A four core power cable with a protective earth shall have their cores 
identified as: Brown, Black and Grey for phase conductors, Blue for 
neutral conductor and a bi-colour combination of green and yellow. 


Underground cables shall be identified by circuit number stamped on the 
tagging bands and attached to each cable as follows: 

o The tagging bands shall be corrosion resistant metal (316 stainless 
steel) with machine- raised letters, except where there is a plastic band 
that is designed for this purpose. 

o Bands shall be attached to cables at intervals not over 7.5 m (25 ft.), at 
every splice, at entrance and exit of raceway system and at both ends 
of the equipment feeder. Bands on cable originating at elevated 
substations shall be located between the substation floor and grade. 


5. HSE Requirements: 


Electrical & Instrument work 


No one shall be allowed to interfere with or work on, or work in the immediate 
vicinity of, any existing electrical installations or equipment without a valid 
permit to work. This applies to both temporary and permanent electrical 
installations and equipment. 

Where it would be required to work in the vicinity of electrical equipment all 
necessary precautions to avoid accidental contact with live conductors, etc. 
would be taken. 
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Installation, modification or work in the immediate vicinity of any electrical 
equipment shall only be carried out under full time supervision by a competent 
qualified electrician. 

Only persons under full time supervision by a competent qualified electrician 
shall be permitted inside substations, unless with written permission from the 
Smart Vision’s Representative. 

Electrical tools must be protected by grounding unless double insolated. 
Electrical lighting for use in confined spaces shall not exceed 24 volts. 
Powered hand tools used in confined spaces shall, be air operated. Where this 
is not possible, all such tools shall be equipped with ELCBs (Earth Leak 
Circuit Breakers), and grounding or double insulation. 

All works on electrical equipment shall be in accordance with Smart Vision’s 
PTW procedure (Refer KE-HSEMS-HSE- 19) 

The temporary electrical network installed for job would be protected by 
ELCBs (Earth Leak Circuit Breakers) to avoid any accidental contact. 

All E&I equipment in stores, should be safe guarded from fire by placing 
suitable fire extinguishers. 

All panels shall be kept lock in order to avoid theft of small components 
present in the panels. 

Proper rigging shall be ensured during lifting of panels/switch gears. 

Suitable fire extinguishers shall be provided in electrical/instrument panel 
rooms. Preferably CO2. 

Panel rooms shall be kept lock and entry should be prohibited for unauthorized 
persons. 

Excavation permit may be introduced while excavation of trenches for cables 
For excavation in rocky area while using jack hammer ear protection shall be 
provided. 

Unfilled excavated trenches must be provided with warning lights during 
night. 

Area of cable pulling winch & cable drums jacks should be cordoned off / 
guarded. Hands signals shall be used while pulling cables. 

Persons shall be provided hand protection (gloves) while pulling cables 
manually. 

Chemical resistance gloves must be used while plugging the cable entries with 
chemical sealant. 

Cables in open trenches shall be protected from welding sparks and other 
falling objects by suitable means. 

Signs shall be posted after back filling of cable trenches showing “ELECT 
CABLE UNDER GROUND”. 

Properly insolated ladder shall be used for electrical works. 

Cable insulation scrap shall be removed on daily basis from panels/control 
rooms. 

Do not operate tags shall be placed where required. 

Fire extinguisher shall be provided while filling oil in transformer and 
smoking shall not be allowed in vicinity of oil filling activities. 
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Proper LOTO (Lockout/Tag out) procedure system shall be established prior 
to testing/checking/energizing of electrical equipment to avoid any incident. 

It will be preferable that inspection/testing of electrical/instrument equipment 
should be carried out through checklist. 

Heat and smoke detecting system must be functional in substations/G. rooms, 
before energizing the main panel. 

Hazard warning signs should be placed on all live electrical panels. 

“DO NOT TOUCH’ tags should be placed on all switches in order to refrain 
persons touching/pressing etc. 


Hand and Power tools 


Correct type, size and weight of tool shall be used for each job. 

Double insolated or grounded tools shall be used for electrical work as 
practical/applicable. 

Screw drivers - A screw driver shall have the correct size of tip to fit the slot 
of the screw. Screw drivers shall not be hammered or twisted with pliers or 
wrenches. Screw drivers shall not be carried in the pockets. 

Hammers - Right kind of hammer shall be selected for the job. Eye protection 
shall be worn when hammering. 

Chisels - Cutting edges shall be kept sharp. Chisels heads that have 
mushroomed shall be repaired. Eye protection shall be worn when using a cold 
chisel. 

Picks and shovels shall be maintained in a serviceable condition. Shovel 
blades shall not be allowed to become blunt, turned, split, or jagged, Pick head 
points shall be kept sharp and heat-treated so that the metal wears down in use 
and does not splinter or chip off. Shafts of picks and shovels shall be kept free 
from cracks and splinters. 

Spanners and wrenches - Right type and size shall be used. Extension on 
spanners and wrenches shall not be used unless the wrenches are designed for 
such use. A pipe wrench shall not be used as a hammer. A wrench (except 
slugging wrenches) shall not be hammered to tighten a bolt. 

Pliers shall not be used as wrenches. It will be ensured that scrap does not fly 
off and cause injury when cutting metal with pliers. Only long handled and 
proper pliers shall be used to cut wire under tension. Pliers with insulated 
handles shall be used for electrical work. 

Jacks shall be positioned under the center of the load and placed on a solid 
support. Jacks shall be operated slowly. It shall be ensured that no one gets 
under items being picked up. 

Hacksaws - Correct type of blade shall be selected to suit the material to be 
cut. The blade should be set in a hacksaw frame so that the teeth are pointing 
in the forward direction and sufficient tension shall be applied to ensure the 
blade is maintained rigid. 

Power Tools - All portable power tools shall be stored in clean dry conditions. 
Power tools shall not be left lying around the job site where they may be 
damaged. Rotating tools shall be switched off and held until rotation has 
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completely stopped before they are set down. Tools shall be disconnected 
before changing bits, blades, cutters, or wheels. All portable power tools shall 
be equipped with guards. 

Grinding Machine - Care shall always be taken to ensure that the grinding 
wheel is free from defect before mounting. 

The proper size and type of wheel shall be fitted to the tool so that the 
maximum permissible periphery speed of the wheel does not exceed the 
maximum speed displayed on the machine. No grinding machine shall be used 
unless the maximum speed is clearly marked on the case. All wheels shall be 
fitted with adequate guards. 


